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^ €^ ^1-8- ^ ^} *IM S\ ^{DRIVER CONTROL CIRCUIT FOR 

SMALL IMAGING DEVICE} 

<1> 51 1^ ^ ^ 2:^-8" <^<*U o]£)^ ^ 

<2> 51 2b 51 1^11 51^ ^ €^ ^*fl ^ ^ofl 

^4*1 ^ A <^b M-^vfl 51^, 

<3> 51 3b 51 lofl 51 A] ^ ^ c§-a1- a-cg Aj-o] ^ ^ ^ 

M-^i ^s)b ^-fS M-^-^fl 51^, 

<4> £ 4fe 5L lo]] 51^ ^ §cg ^Ha| ^1 °] ^o] ^ ^ v^o] 

M-^i ^£)b ^Zt$] q-^^fl 51^, 

<5> £ 5b ^ ^Al^oll n}^ ^ <^-# ^1-8- ^^-oflolBlo] ^r]- 
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<19> 912: H^^l^B] 914: x-^J- 

<20> 916: t\-o]SL^. 
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^-(520)4, 7>^ ^(520)-^ %^ ^SLS, =^*\*\ €M(510)#^1 °l-f-^r «fl 
^ ^-¥-(525)^, 7>^ ^2g.(520)^ ^ ^Hl *l|^o_sL 

Jl^§>7l ^ ^ Jl^^, ^^f# ^H§>71 ^lH^-3 ol^O^^lcf. 
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3 Si ^^r§}fe fHfr 4i7>(560)^, ^7>(560)S JeL^S}^ iLS-frS] 

(562)S o]=-c>|^lrq-. 

<25> 7>^ ^(520)^ €^(510)^ ^<q^ *K3:§l-7l ^ *V ^<2]^ 

€Bi(512)7> ^ti]2gcf. 

<26> ^^(525)^, 7>^ ^(520H ^S^M JL^JL, ^H'f-S^Ei 

<?17> ti>^ 5? <H (530); ^ ^-71 Tll^l-a (500)^1 JI^JI, 3.^(530)^ ^ ^ 
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(500)^1 -3-^(51*1 °J;^)S <#7] £L^^f-o\} 5I<H(530)# ^^v 
§M s<g(530)^l ##3*1 

<27> (540)5q- 7}-^ ^(520) ^ ^^1H(540)^ *}^r^ ^^1^1 
7] j8_3(550)7> -f-^q-. 

<28> S7l ^ Jl^^-fe, n>ziv1lH(540)^ 7.}^ ^ i^H ^#^51^- ?\} 0 }^ 

(500)^1 Jl^SlJl, *}^ilH(540)«- ^^^.S^l 7>^ ^¥(520)^: ^7l 3]*}o\) JL 
^s>7l ^ l7sp^l(570)S ^l^^. 

<29> HS1J1 fe^(510H JxlA>^lol ^ yfl^S ^A}^ 7} 51^t 7>-& 7j^- 

(520)# 31*1^ °l^l^l7l ^ ^ flfl# ^^1 Jl^^f7> ^til^rf. yfl 

<30> ols^ tiflo. Jl^^-fe, n>ZLv|lH(540)^ 7}^# ^ifl^l 

55^t ?(|^^(500)^1 JI^JL, ^^11^(540)1- ^r^SLS.^] ^^(510)^; ^ yfl 
^ $)*)sL 0 l¥^l?l7l ^ *H 2*H^1 (572)51 ol-c^rf. 
<3i> 51 2^ 51 l°fl 5lX|fl ^ €^ 3J-*H ^tsfl #*fl£l 4 Vo l 3^ 

33-si ^sqfe q-Bl-^l 51^, 

<32> 51 3^r 55 loll ^ a-cg ^HlA-1 ^-^ol ^o] ^ ^o] 

M-^i H-^-^H 51^01^. 

<33> 51 2S ^ €^ ^l(130)fe ^} $1*1 

(1203)7> Jl^^l^ oio^ ; ^ ^ ^^l(1203)oll ^ *§>8^ ^ 9X^ ^Hl 

26-7 



(1202)^ 7^7} ^^M, °1 $)*}7\ 2:71 2.^(1201)°!^. ^7} ^S§o]}*\ 

°] 3i)A>^l(i202)7> 27l 2^^(1201)^1 ^1^1 ^-t-, s^HK 1202)^1 ^(1204)^ 
^7} 31*1 (1203 H ^*1>H s\JL § ^ 271 

2^^(1201)^ <3«^-6flolEl7> ^SAl, 271 ^ 

2^] ^ ^^S-^i ^«fl*l^. 
<34> #7] ^iMHH £ 3^ 2lA>^l(1202)7> o]^§}ci| ^7} 271 2^ 

(1201)^- ^-t-, 2) A> ^1 (1202)^1 #(1301)£r fHfr ^7} ^^1(1203)1- *&°]^ 

A\ ^*l7fl S)J1, 7^ o. 03(^i=. o. cVx] -g-^ c§^-o] 

ofl^oHolBloU o^a} ^^1 9X^ 

4. #7] ^^-^ojE^ ^1^^ VCM, PZT, 71^ t§-^, ^ _£E| ^ ^ 

7> ol-g-^ ^ SU-^, #7] VCM^ ^ Bll^ S^32f <^ 7>^ol 7>^§>cf. 

<35> 27] 2^3 °1tt^ Cf-§-3Z|- . c 4^ c l0 }j 51 X| <?V 

€^ ^*HH ^T-o] ^ ^ ^ol^ ^-f^l € 

A i ^^>^1 7l M-El^fl £^o]rf_ 

<36> ^#^1 ^7>, ^2 7><2l 3:^ ^X>, -fflA] £>\ 2:^ ^>S. 

o]S>ci| 2:^5]^ ^2 P>tq- 271 2^1 ^ #^(1201)4 2^(1203)^ 

7 > ^Hl^ 2-#^ ^ ^el^l 7} 2^1 nv J£ ^ ) a 7^0} 

#^7> ^(1203 H ^§>51^- 27H1 ^S^o) *Vrf. o]«q. Qo] 

7}7) ^>2l TflTl^H ^ Tlel^l #*||7> ^ ^ofl ^ ^51^ S>7l 

^^flA-ife 312. 31 <4 ^ #3 7^b1 d# 2^3M<>) ^q-. 
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tflfV ^o^7> O^t}. 

[^o] ol«ji^ 7]^ 4^)] 

<38> ^ ^o. Aj-7^ #<£Sj-0} o>*^ 310^^ igj-^o} S-^o_ X-j^ 

*1 Sfllt ^ ^ 7)^ ^ 

^] 

<39> ^"71^- ^ ^§}7l ^- ^ 3^7}°) A] 7_> 

X]S. i^^- *\]o] x}jr=- *f| o] A) 351 iHl^f; ^ AJ-71 # 

A^-Ef-^l o^fl M}-^ X^3|- ^ *])o] A]Jr ^ ^ ^ 2 ^ c>| 

^JS.oH £/0_3X£)oi ^ ^§>7l ^ A^4^ ^ J^^Hr T 2 -^ 

^SLS. S}±± ^ <$s$r €^ ^1-8- ^ ^7} a\]o] $\S_^r ^^f. 
<40> ^Al^# S-^oll ^7] Aj-^§1 ^spS 

<4i> £ 5^ ^ €aHH 4^ ^ ^^HH^ ^ 
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<42> 7}^ ^^(520)^1 *ffl^(510)# ^Sj-JL, #71 7>^ ^(520)^ ^ ?1H 

i(500) A>o]oil ^ ^Al^lrf. 7>^ ^^-(520)^1^ #7l 7>^ 7$^ 

(520)3 % ^ *(550H ^ji, ^(552)^ #7] <q^- 
?M ^(500)^| 31 *H M?!^. 

<43> £ 7^ ^T^ofl ^-g-S]^ ^ ^2: #S.# M-B}\£ £. o] t}- . 

<44 > ^ ^>^] <a»#^olEl» ^§}7l ^ ^SLS. ^ ^ VlSi <g 

y>ai o.s. <*l-g-*t 9-M. ^^(530)^1 PWM ^JlS Sl7>*H ^.<g(530)o11 ^Sfl ^ 

^ sT ^l 0 ^ 1 }. -S- 1^2:^ o]7> -S- ttl^o]] ^| sT- ^p-g- ^7.} 

^H^r ^17> *\3.x}Q ^^Hr^r #3HH ^} ^} ^°« >0 1 al 

*1#3 a] (duty rate)# ^l^fe ^ofl ^7>£]^ ^ ^ 

*}^}k=: ^t4t^ ^^>7> ^ ^ ^ 10 kHz °1#^ ^s)-^ 

# oi-g-^-o.^ 7}^- *t-$= ^ zj-zh «>-s-§m < ?i7>si 

<45> ¥?fl3 ^Sl^H JL ^-B) «1 «q -^S^ ^-*M1 ^l7>^ ^ B7> ^ A JA^f 

3£i, ^ ^7>fe Jl ^ 3. ^ ^ M.o]7]] &t±. 

<46> #7] Sli 3^ #31, §>°l/^-f 7>X|5.S. PWM 7\]o] 

DSP ¥ 4^H1 *r ^SZL/rlxl^ ^7l^ 

4i7># ^ o.^ §>xi s^-. 
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JE 8# f£§l-^ , ^ r£7s}<?] ^-^H^Hl ^ Aljn, ^ PWM ^1Jl# Sl7>*Kn 
PWM ^15L^ Tf^til* 3.^(530)^1 'M^Kr ^^-8: »H*H > °Hl 

7}^ ^(520)^ aflo^ ^ ^Tfl ZLofl 7>^ 3^(520)3 

§1-711 Sjo], €^(510)^1 ^^1# tflziH >S-tfl^6.S. §1-711 

^J5_^ ^ 7>^ol 7>^§>7ll 

<48> si 9fe ^ t^^l €*HH ^ ^ ^1-8- ^ ^} ^1 

<49> ^ ^AHHl Cf^ ^ cg^l- §cg ^ ^7} ^i 

ol Ajjr #^^-(902) ^ ^ €^ #^^r(904)# 

<50> x|H #^3-^(902)^ ^ ^71^1 ^ X\Zt H oM-g- *1 

^3X(- Al-S 1^2: ^flol A} jjr-|L TfJ-Xtj^l-Ji ; Al7> oj^Lo]]^ J7^jj|-^ a}S, Tg^l 

AJ^^ #^2) ^jAl^l^l Sl§>^, ^-7} ^^S\- aI^L 1^2; ^lol A] 

S ^ 4>7l Jl^Sj- A]^ ^2: A]^i- ^<g^ ^fEltil# g±± ^ol W>53-3]§>Cl-. 

<5i> €^ ^ #^(904)fe #7] ^IJl ^^(902)^1 ^1*11 ^ 

Aj-7] X^s}- A]S t£2 aflo] A]^ Jl^rS}- ^2: Al^ofl n)-e|- 

<52> *H #^^(902)fe Ajjr AlBl7l, D>ol^ S ^^Bl, ^ 

fpga# a^-ftcf. 

<53> <#7] ^ ^ ^2 €^ 71 ^J4-^ ^Tj;^ ^-71 7>^ 7J^-C>1 Aj- 7 ] ^ ^ 
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<54> ^ ^2: #Jl #^(904)^- M€^1^B-1(912), 7l#(914), ^ 4°l-2-— 

(916)1- a^^-. 

<55> #71 H^*1^£K912)^ ^^r^l °H^, #71 t^j-f- 

(902 HI ^tsfl #71 7^«4 #Jl ^ Jl^r^ ^ 

S ^(902)21- #7] H^^l^Bl(912)^ Bfloli A>o]oil x^j-(9i4)o] <g^slt}. 
#71 H^^l^Bl (912)^1 ^ A>o]oil rfo] o_£i(916)7> <£^t}-. 

<56> £ 10^r ^ ^ <8 # €^ #*1 3 ^ #*1# E.*l *>*1 S- 

<57> £ 10^1 51 u}^ ^-o] ; 7 >-g- ^-g-(520)# 3*1 <?Hfl§Kr ^>tfl ^ 

(580)^1 i^-sm. #7] <£ifl ^(528)^ 51 10^- , ©1 ^ (500 H %^ 
S JI^^M ^^-(520)^1 ^^5]^ ^ S(528)^l ^^1^ 7Hr§}7ll 
#7] *Vifl ^(580)4 7}^ ^(520)^ M^f, ^ ^Hfl *(528) 

<58> ole|^ n}^^ ^ ^ n}^o} -7>^ ^^7> Sa^h ^3 

n>^, a ^(520)^1 #Bfl^Mi ^^171 Al^ nfl 3]--g-§>fe ^ 

7>^ ^^-(520)^1 ^-3lo]j7 o]^ #T^H*1^ n}^^o] ^ j^tf 
3cf. n}eM, 7>^ ^(520)^8: ^°l7l Al^ nflo^ t^cf s <g 
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^jo] ^7} 51 11^ ^ ^o\] ^-g-^ ^ ^&§H1 

^^t^ M-^-fl S^ojji, £ 12^ a_ ^ ofl 3j.g-«i ^ 

<59> 51 13# ^-SSm, ^>3}5>_5L ^7} A] 2] nfl, ^ 

So] ^ Fsitq- 37] ^^H^ 2^7}, =?-^°\ ^ 

o} #^7> ^ol^ X-^m *>€°1 7>^517> ^ 

£-*M*l SWK ^-71 ^ S^h^ s 7>^5151 #^7> ^r*l 

<60> £ 14fe ^ €^HH1 ^ %^$] S\-^^0]V}-, 

<61> n>%V ^ofl Jfl*] o^£-^ ^S>7l ^ «H , a. 

^ « Jl^j^ ^ ^-^55^ PWM ^T, PWM 

^H7> °l-g-*H ^^i^j i^, ^ ^TgoflA-]^ ^ ^7H1 

PWM ^ ^ ^<?> ^HM^l JL, ^3 ^IZt °1 ^ ^ 

pwm 5)-^^ x^jz)-^ pwm^I ci-g-s]^ x\?}°- ^^o^ D >^^^- §fl 
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^}7] ^ X\& ^-g-^H, A PWM^ ^*)7} &<&*W. P n 

tl/t2=t3/t4olrf . 

<62> o]§} ; Z]-Z]-^ PWM ^Ji^^o]] 7>-^^f-^ S. 151- ^S^M ^ ^ ^ 

4. 5L 15^1 ^ €^HH 917} &<$o\] ^ 7\^r ^ 

<63> #7] ^7fl^ Ajjr ^% ^ ^l^r^Hr 7}^ ^¥(520)^1 PWM €^ ^ v 

^efl7> ^rf. ^, Pi Afl ^-Efl^ o^Tll ^Cf. ^"71 PHI Tj^l 2) §H 7 > 

^«<^ o]^ 7>o]i= A>o]o^ ^ v}%^o] ^fl^rf. ^, 7>^^ ^ ^-Bfl 
7> 7>-^ X£7\]6\}X\ ^r^Sl-fe 7§21 n^olH ^ n}^^.^ ^«T°I 

4. ^SR^ ^ofl o}^ ^7} §fl 

<64> 7-1 ^SK^I PWM°fl ^S>c^ ^-^Sl^r olJ&ol ^s.^, j^s^o} PWM 

^lS17> ^l7>£)ol t£^§ <go.^l ^^Hl oj-^al^S ^^S>J1 gj-rl-. 
<65> £ 16^ ^ 1^ £| ^*HH 14^ ^ ^2: -t^o} cf^ o)l§ i^-h]-^} s|- 

<66> ^-7] PWM ^5)-^ ^-g-^H X-l^Sl-^S 7>^£]^ PWM^l ^5)-^ <3 <*j ^ 

7>^ ^ofl ^^Al^m, Pl^ ^6\] ol§>Ol ^ 
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o]^^ Jisfoll PZT# A}-g-§}7m VCM^: A>-g-§>^ ^ AF ^ ^Hl 3-8"^ 

<67> a. ^rTgjg, y>H3-^]^ 43 A] a]] oil tfl§}c^ 5lX| §}JI 

^M-, ^ #y]& €^HH ^W«H, ^ ^3HH ~j L 

7}^ ^ef^ #^<>1 7}^ 7joi4. 

<68> <*1>$MH W}<2J- ^-o] f #7] ^f7flSl 3}^ ^ ^"T^^T ^^T^r 7> 

7>if§>7ll ?Vq-. ^, 7}^^ ^ n># ^-Bfl7} 5]^ 7>^ A] 3j- t^HH ^S>^ 
^ ^ ^7> 

•€^HH1 t^sl^l ^H^M, ^H^n^^HH ^^Wb £ 9J<W 
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-A>7] aflo] A] 5: Tg^Jfofl ^7] 7-^JZ}- a]S. ^2 Aljr ^ 

j7^s|- 7ja #2: ^o^ Ais.cH n]-^- ^/o^sH ^ ^ # ^§>7l ^ 

i^S}^ ^ ^-Aj S).- ^fg C^Aj- ^ ;^_g_ ^ ^ ^ 

5.. 

2] 

%7] ^ Ajjr ^ Aj-7] J7^3(- A]^ ^ 

^-g- 2iX> Z\)o) Jrj^L. 
3] 

^oHl $1°!^, Aj-7] ^ A]Jr ^Jfir t^lH A]Jr ^Bl7l, n>o]3 S 
^^Bl, ^ FPGA ^ §>M-<?1 ?A^r ^JlS S}^ ^ ^ 4i 



26-17 



[3T*8- 4] 

^ ^> ^S.. 
5] 

3, ^ -tls. ^ ^ 

^ ji^s}- ^ *1H 41 ^Kl^b 31 ^ i41 

af§ffe 2^ €^ ^ 3^.. 



26-18 



[51 1] 




2] 




26-19 



[51 3] 




26-20 



[51 5] 




26-21 



[51 7] 




26-22 



[51 9] 



916 




26-23 



[51 11] 



r 



mm m\ m 



[S. 12] 



! DhST^ 



iSI 01 S S 



26-24 



13] 




[S. 14] 



1 t3 i 
! t4 



m 



26-25 



[51 15] 



3iy 



3Ii o|?b 21 Oh 



-> A RK 



-> AIZH 



[£. 16] 



26-26 



